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采用 Booth 编码技术减少部分积的个数，采用 3：2 计数器构成的 Wallace
加法树加快部分积的累加速度。在缩短系统关键路径方面采用了流水线技
术，沿着数据流的正向插入锁存器，构成了流水线结构，提高了系统的数
据吞吐率。在 XILINX 公司的集成开发软件 ISE 6.1 环境下设计预处理电
路，运用仿真工具 Modelsim SE 5.8b、ISE 自带的综合工具 XST，对预处






































In the filed of image communication、remote image analysis、medicine 
image, we often need to process initial image to get image characteristic(for 
example image edge detection、image edge sharpness)、noise smoothness 
filter、geometry treatment, these kinds of image processing techniques are 
called image preprocessing. Via these techniques, we can get an image of least 
distortion. Generally, the purpose of image preprocessing is to get rid of the 
noise of image, and the processing result is such that blurring image turn to 
clear image. And after such a processing procedure , the digital image is easy 
to display、observe and further processing. The rapid development of VLSI 
techniques supply the hardware implementation and FPGAs’ interesting 
features make it efficient for digital image preprocessing. 
This dissertation presents the study of hardware implementation of digital 
image preprocessing algorithms. First, dissertation investigates the usual 
algorithms of digital image preprocessing, particularly the spatial domain filter 
algorithm. The spatial domain filter algorithm is computational simple and 
easy for hardware implementation. In the dissertation, the image is infrared 
image and the corresponding spatial domain filter and mask coefficients are 
chosen from test. Aimed at high-speed of digital image processing, in the 
design of multiplier, we adopt the Booth algorithm and 3:2 full adder to from 
Wallace tree to speed up the computing of partly product. And in order to 
shorten the critical path in the preprocessor hardware implementation 
architectures, pipelining technology is used in the dissertation. The 
preprocessor circuits are designed using the software ISE 6.1 of XILINX 
company and simulated with modelsim and synthesized with XST. And at last, 
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architectures in resources utilizing and algorithm operation speed. 
This dissertation takes into account both the computational cost of digital 
image preprocessing algorithm and the simple and efficient of hardware 
implementation. And particularly, in the design of the algorithm hardware 
implementation architectures, pipelining technique is used to shorten the 
critical path and the multiplier is designed specially to speed up the data flow 
and computational speed of the digital image preprocessor. The hardware 
design of the preprocessor suits the need of the digital image preprocessor. 
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   数字图像预处理技术属于图像增强技术。 


































































































硬件设计技术，及 XILINX 公司 Virtex－II 系列芯片的结构特点。通过对
图像空域滤波算法的分析，提出了算法硬件实现的设计思路。对硬件设计
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